A METHOD FOR THE TITRATION OF COMPLEMENT by Eagle, Harry
A  METHOD  FOR THE TITRATION OF COMPLEMENT. 
BY HARRY  EAGLE. 
(From tie Department of Pathology and Bacteriology, Johns Hopkins Medical 
School, Baltimore.) 
(Accepted for publication, March 16, 1929.) 
A major difficulty in the quantitative study of complement is the 
accurate determination of the amount remaining after various manipu- 
lations.  The method usually employed is to compare the minimal 
quantity  of  solution  which  will  completely hemolyze a  measured 
volume of  sensitized cells  with  the  corresponding quantity of  the 
original  serum.  The method is  cumbersome and  time-consuming, 
necessitating multiple tests for each determination, and the results are 
only approximate. 
Recently, Brooks  I has suggested a method based on the colorimetric 
estimation of the proportion of cells hemolyzed by a  given quantity 
of solution within an arbitrarily fixed time.  By the use of a  curve 
correlating the percentage of hemolysis with the quantity of comple- 
ment he obtains results accurate to 1 per cent. 
Needing a  simple but accurate method adapted to making many 
determinations within a  relatively short time, we have made use of 
the fact  that  the time required for hemolysis i's a  function of the 
quantity of complement.  The data for a  reference curve similar to 
Fig. 1 are first obtained with known quantities of complement, using 
a  fixed amount of a  standard  sensitized cell suspension.  The time 
required for an unknown solution to cause hemolysis under the same 
conditions of temperature and volume is then determined, and its com- 
plement  content  obtained  by  graphic  interpolation  on  the  time- 
complement curve (Fig. 1). * 
I Brooks, S. C., f. Med. Research, 1919--20, xli, 399. 
~ Strictly speaking, the term minimal hemolytic quantity (unit) of complement 
has no significance unless qualified by the conditions under which the readings 
are made.  In  the  experiment here  reproduced,  the  unit  of  complement  at5 
minutes is 0.026 cc., at 10 minutes, 0.0085 cc., and at 60 minutes <  0.004 cc.  If 
it were not for an increasingly more rapid inactivation of complement as it is 
diluted, an infinitesimal quantity would suffice to cause hemolysis. 
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The  following are the variables which must  be controlled,  and  the 
values found most convenient: 
Temperature.--37°C.  If all determinations are made within an hour, it is pos- 
sible to work at room temperature. 
Final Volume.--2 cc. 
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FI6. 1.  Effect of quantity of complement upon the time required for complete 
hemolysis. 
Test Suspension of Sensitized Cells.--X cc. of sheep's blood, citrated, are washed 
twice in 10 volumes of 0.85 per cent NaCI (at pH 7.4), and the sedimented cells 
resuspended to 10 times the original blood volume in NaC1.  There are then added 
15 sensitizing units of an immune rabbit serum.  After 1 hour at room temperature 
(½ hour at 37 °) the suspension is ready for use. 
Order ofAddition.--X cc. of the unknown solution (or of complement in obtain- 
ing data for the  reference curve) are made up to a  total volume of 1.9 co. with HARRY EAGLE  823 
0.85 per cent NaC1, and the solution poured into a Wassermann tube containing 
0.1 cc. of the sensitized cell suspension.  The time required for complete hemolysis 
is noted, and the complement content determined inothe manner described. 
Provided only that the same test-cell suspension is used, under the 
same conditions,  as many as 20  determinations  can  be made in  an 
hour,  5  to  10  simultaneously. 
It is obvious that any error in reading the endpoint is minimized in 
the  steep  descending  portion  of  the  curve,  and  exaggerated  in the 
horizontal  portion.  Where feasible, it is therefore advisable to use 
that quantity of unknown solution which will give a  hemolysis time 
in the zone of least experimental error. 